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ABSTRACT 

Rice is a major food, contributing 67% of cereal consumption in Nepal. It is 

playing a substantial role in food and nutritional security. Rice production is not 

sufficient to meet domestic consumption, so its import has been increasing. This 

study aims to explore whether Nepal can be self-sufficient in rice production in 

the current context of increasing rice demand and changing climate. We assessed 

the degree to which Nepal can be self-sufficient in rice production by the years 

2030, 2040, and 2050, evaluating 12 different scenarios of demand driven by 

production, population growth, income, and climate change effect. We used 

compound growth rate estimation for analyzing the growth of rice production 

and population growth over time. Auto-regressive regression model was used to 

analyze the relationship of rice import and demand with domestic production, 

income, and population. A significant (p=0.000) positive impact of income on 

the import of rice was estimated, whereas significantly (p=0.000) higher impact 

of production on demand was estimated compared to income. Based on current 

rice productivity growth of 1.47% and population growth of 1.3% per year over 

three decades, the country will not achieve self-sufficiency until 2050.The 

situation would be further worsened in climate change scenarios. However, 

integrating the population growth rate of the last decade (0.57% per annum) with 

two productivity growth rate scenarios (current and (ii) 5% annual increment), 

the country can be self-sufficient by 2040. Based on different scenarios, the 

estimated demand can be met by increasing current productivity by at least 27–

43% by 2030 and 42–85% by 2050. The study identified major gaps and 

opportunities in the rice production systems of Nepal and provided evidence-

based solutions to meet the future demands in the context of increasing 

population and income, declining land availability, and high vulnerability to 

climate change. 

 

Keywords: Climate change, food security, productivity growth, rice, self-

sufficiency 
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INTRODUCTION 
 

Rice (Oryza sativa L.) is critical to food and nutrition security (67% of total cereal 

consumption and 23% of protein intake), employment, and income for farmers in addition to 

its contribution to the economy in Nepal (Gauchan et al 2022). It contributes about 20% to 

Agricultural Gross Domestic Product (AGDP) and 7% to Gross Domestic Product (GDP) 

(MoALD 2020, CBS 2018), being planted in 1.49 million ha with an average productivity of 

3.76 mt ha
-1 

in 2019 (MoALD 2019).  

 

With improved road infrastructure, urbanization and higher income mostly due to remittance, 

more people in the hilly and mountainous regions of Nepal have switched to rice-based diets, 

thus creating demand including branded fine, aromatic, and long grain rice (CDD 2015). The 

demand of most of this rice in the market is supplied from India, despite their higher market 

price (Pudasainee et al 2018). Insufficient production to meet demand of fine quality rice is 

also contributing to the galloping rice import (Gairhe et al 2020). A recent study by Joshi et al 

(2020) revealed that coarse and medium rice varieties cover nearly 76% of the total milled 

rice and the share of medium fine and fine rice varieties were 17% and 7%, respectively. 

However, the study did not notice even a single case of long and extra-long slender rice 

varieties being milled in the surveyed area. 

 

Domestic production of rice is not sufficient to meet its growing demand. Therefore, rice 

import in the country is increasing (Tripathi et al 2018). In order to achieve rice self-

sufficiency aggregate production needs to be increased (Giri et al 2017). To promote national 

food security, gaining self-sufficiency in rice production is indispensable (Bishwajit et al 

2013). Tripathi et al (2018) have estimated the demand of rice in Nepal by 2035 but the study 

did not include some of the dynamic variables in rice production such as changes in the 

intervention of improved technology and the likely adverse effects of climate change over the 

longer period of time. Moreover, many past studies lacked both short and long-term strategies 

and action plans to achieve rice self-sufficiency in the country by developing technology-

intensive mission programs in different agro-ecologies, production environments and farming 

systems. 

 

Rice yield or productivity is a complex phenomenon as it depends on the interaction between 

genotype (variety), environment, and management. Rice production environments in Nepal 

are predominantly rainfed, diverse, complex, and stress-prone, where yield fluctuation is 

common. Available improved technologies, crop management practices and input supply 

such as access to chemical fertilizer are uncertain and the exposure to climate change (e.g. 

drought, floods), the natural disasters and market price fluctuation are frequent. Despite these 

in the budget speech of FY 2021/2022 (section 108, the Government of Nepal) ambitiously 

aimed to be self-sufficient in rice production in the next five years (MoF 2021). Hence, the 

objective of this study was to analyze different static and dynamic scenarios of rice 

production, supply and demand for the next 10, 20 and 30 years considering the challenges 

and opportunities in rice-based production systems of Nepal. The analysis will provide 

insights about the likely status of self-sufficiency and offer actions and evidence-based 

solutions for increasing productivity to meet increasing future rice demands in the context of 

increasing population and income and high vulnerability to climate change. The study tried to 

answer the following research questions. 

● What is the current status of rice productivity and yield gaps in different rice 

production environments in Nepal? 
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● Can Nepal produce enough rice to meet future demand in the current growth rate of 

rice yield and population (business as usual scenario)? 

● What will be the likely situation of rice self-sufficiency in the future under the 

negative effect of climate change? 

● What are the major drivers of domestic demand and import growth of rice in Nepal? 

● What will be the level of rice productivity needed to meet self-sufficiency in rice to 

meet increasing demand by 2030 and 2050? 

 

METHDOLOGY 
 

This paper is developed mainly from the literature review, expert consultations and analysis 

of secondary data and information from government and other sources. The study analysed 

yield gap in rice production systems  to devise appropriate strategies for closing the yield gap 

and thereby achieving rice self-sufficiency in Nepal. We used a compound growth rate 

estimation for analyzing growth of rice production and population growth over time. In 

addition, production and demand growth of rice and self-sufficiency ratio (SSR) was 

estimated for the years 2030, 2040 and 2050 in twelve different scenarios combining three 

rice production scenarios viz. (a) at normal current growth rate (b) at 5% increase in current 

growth rate (c) 10% decrease in current growth rate, and (d) demand scenarios viz. (i) at 

population growth rate of the last 3 decades (1991-2019) (ii) at population growth rate of the 

last one decade (2009-2019) (iii) at population growth rate of the last 3 decades (1991-2019) 

with 5% increase in rice demand per annum (iv) at population growth rate of the last one 

decade (2009-2019) with 5% increase in rice demand per annum. The scenarios details are 

enlisted in Annex 1, which mainly includes estimated rice production and demands under 

twelve situations viz; (a) P1D1: current constant growth rate of rice (1.47% per annum) and 

population (1.30% per annum) (b) P1D2: low growth rate of population (0.57% per annum of 

the latest decade growth rate of 2010-2019) with constant rice growth rate (c) P1D3: current 

constant growth rate of rice and population with 5%increase in rice demand per annum (d) 

P1D4: current constant growth rate of rice and low growth rate of population with 5% 

increase in rice demand per annum (e) P2D1: increased rice production growth rate of 5% per 

annum after 2025 with constant production and population growth (f) P2D2: low population 

growth rate with increased rice production growth rate of 5% per annum after 2025 (g) P2D3: 

increased rice production growth rate of 5% per annum after 2025 with constant production, 

and population growth with increase in rice demand by 5% per annum (h) P2D4: increased 

rice production growth rate of 5% per annum after 2025 with constant production, and low 

population growth with increase in rice demand by 5% per annum (i) P3D1: decreased rice 

production growth rate of 10% per annum after 2025 due to climate change with constant 

production and population growth (j) P3D2: low population growth rate with decreased rice 

production growth rate of 10% per annum after 2025 due to climate change effect (k) P3D3 

decreased rice production growth rate of 10% per annum after 2025 with constant production, 

and population growth with increase in rice demand by 5% per annum (l) P3D4: decreased 

rice production growth rate of 10 % per annum after 2025 with constant production, and low 

population growth with increase in rice demand by 5% per annum.  

 

The  model (details of dependent and explanatory variables used in the models are given in 

Table 1) was estimated as an Autoregressive (AR1) regression by the Prais-Winsten method 

(that involves GLS procedure) to account for the first-order autocorrelation. 

 Yt = a + Xtβ + ut                                      (1) 
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Yt = dependent variable at time t,   Xt = matrix of explanatory variables, β = vector of 

coefficients, ut = error terms, it can be serially correlated over time t, where the errors satisfy 

 ut  = ρut -1 + et                               (2) 

ρ =rho value   and the et are independent and identically distributed as N (0, σ ).  

  

The seven Models with Durbin-Watson statistics (transformed) close to two were selected to 

avoid autocorrelation in the sample. Similarly, in each model, model with lower 

Akaike Information Criterion (AIC) were selected that best fits the data. We had selected the 

Prais–Winsten over Cochrane–Orcutt method. The Cochrane-Orcutt method involves 

omitting the first observation in the data, and therefore the sample should be large enough to 

follow this method (Culas and Timsina 2019). Since a relatively small sample (1990-2019) in 

this study, the Prais-Winsten method favored over the Cochrane-Orcutt method which may 

be more appropriate for estimating models with lagged dependent variables. The analysis is 

focused in the context of existing liberal economic policies (no import restrictions) and open 

border system that will continue to remain in the future. The major gaps and opportunities in 

rice based production systems of Nepal to meet the future demands in the context of 

increasing population and income, declining land availability and high vulnerability to 

climate change are outlined.  

Table 1. Details of dependent and explanatory variables used in different AR1 (Prais-Winsten 

method) regression 

Model 1 Model 2 Model 3 Model 4 Model 6 

Dependent variable:  

Year (1990-2019) 

Dependent 

variable: 

Year (1990-2019) 

Dependent 

variable: 

Year (2009-2019) 

Dependent 

variable: 

Log of rice import 

(1990-2019) 

Dependent variable: 

log of domestic rice 

demand (1990-2019) 

Log of production Log of population Log of population Log of production Log of production 

      Log of GDP per 

capita 

Log of GDP per 

capita 

      Log Population Log of population 

        Log of Import 

        Log domestic rice 

price 

Note: Models 5 and 7 were estimated using only significant variables from the models 4 and 6, respectively, 

data source: Production data from, MoALD (2020). Other data’s (population, import, demand, per capita 

income, and price) from FAOSTAT (2019). 

 

RESULTS  
 

Analysis of rice yield gap  

Rice in Nepal is grown from high potential production domains to extreme marginal 

environments. These include stress-prone (upland, drought, flood prone) to irrigated less 

favourable and irrigated favourable production environments. The strategy to transform rice 

productivity has to integrate these diversities and realities. Major rice production 

domains/environments are summarized in Table 2.  
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Table 2. Rice production environment/systems and their importance 

Rice Production Environment Tentative 

Area (ha)*  

Attainable 

Yield 

 (mt ha
-1

) 

Actual Yield 

(mt ha
-1

)  

Yield Gap  

(mt ha
-1

) 

Upland (Ghaiya), drought prone and shallow 

bunded rainfed and flood prone  

477,600 4.5  2.5 2.0 

Irrigated favourable 514,960 8.7 4.0  4.7 

Irrigated less favourable 487,440 6.5 3.2 3.3 

Source: *Author’s estimate, CSISA (2020) 

 

Attainable yield is the crop yield grown under optimal management practices (i.e., 

recommended plant density, non-limiting nutrient condition, effective control of biotic 

stresses, etc.) in farmers' fields (Van Ittersum et al 2013). The yield gap was common across 

all production environments. It is ironic to see that the highest yield gap was found in 

irrigated favorable rice environments. Even with assured irrigation, farmers are realising less 

than half of the attainable yield. According to a study, farmers did not have resources to 

adequately invest in technologies such as quality seed, fertilizers, pesticides, and other inputs 

as farm labour consumed 73% of the total cost of rice production (PACT 2012). This 

indicates that rice farmers are not using new high-yielding rice varieties and associated 

agronomic practices. The analysis is an eye-opener as there is huge potential to improve rice 

productivity.  

 

In a study jointly implemented by International Rice Research Institute (IRRI) and Nepal 

Agriculture Research Council (NARC) rice yield of up to 6 mt ha
-1

 was achieved using 

direct-seeded rice (DSR) method on Sambha Mahasuri -1 rice variety with modest agronomic 

practices. Net profit of up to NPR 62,000 ($570/ha) with a benefit-cost ratio of 2.0 was 

obtained in DSR while it was only 1.08 in traditionally transplanted rice (TPR). This was 

largely possible due to a reduction in the cost of labour (Table 3).  

 
Table 3. Use of farm labour (per ha) in Transplanted rice (TPR) and Direct seeded rice (DSR) 

Activities  Unit  TPR DSR 

  Qty Amount  Qty Amount  

Labour Person/day 93.5 37,400 14.5 5,800 

Tractor  Hour  10.25 17,300 7.5 19050 

Irrigation  Hour  120 12,000 90 9,000 

Source: IRRI, NARC unpublished data 2018 

 

Low productivity of rice can be attributed to poor use of major plant nutrients. In comparison 

to the recommended doses, only 46% of  Nitrogen, 66% of Phosphorus and 33% of 

Potassium were used on rice crop and it is not surprising that huge yield gaps existed in all 

the production systems.  

 

Growth rates of production and population  

The growth rate of edible rice production is the important factor that influences the most in 

the domestic food availability and meeting food security of the population. Similarly, the 

population has a direct impact on demand for rice. Average annual population growth rate of 
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Nepal between 1961 and 2001 was 2.25% which had declined at the average annual growth 

rate of 1.35% between 2001 and 2011.  

 

Similarly, the total population of Nepal is projected to grow to 30.4 million by 2021 and the 

average annual growth rate is estimated to be 1.36% (CBS 2014). However, we have 

estimated population growth rates in two different periods viz. over three decades (1990/91-

2018/19) to make it consistent with annual growth rate of rice production for the same period, 

and last decade ((2009/10-2018/19) to consider the latest growth rate of the population while 

estimating demand. The main purpose of these estimates was to use in demand and supply 

projection for the coming 30 years to make different (worst and best) scenarios. The details of 

the growth rate are presented in Table 4.  

 
Table 4. Compound growth rate estimation  

Description Growth rate (% per annum) 

Model 1: Edible rice production  (1990/91-2018/19) 1.47*** 

Model 2: Population growth rate (1990/91-2018/19) 1.30*** 

Model 3: Population growth rate (2009/10-2018/19) 0.57*** 

Source: Author’s estimation, 2021; *** means significant at 1% level of significance 

 

Projection of production and demand of rice 

The demand of rice in Nepal has always been higher for last four decades than its domestic 

production resulting in huge imports and causing too much dependence over different 

countries, mainly from India. We have estimated production and demand of rice as well as 

self-sufficiency status for the coming 30 years until 2050 under different scenarios of 

production and demand change driven by  improved technology intervention, adverse impact 

of climate change and population growth for different periods (2030; 2040; 2050). Difference 

assumptions are made to create twelve scenarios to estimate supply (production) and demand 

based on the baseline situation of 2019 (Table 5 and Table 6).  

 

The analysis showed that the  demand for edible rice for Nepal is estimated to  be 4.270 to 

4.818 million metric tons in 2030. This demand is total domestic demand based on both 

direct household rice consumption demands and indirect demand for seeds and liquor 

production etc. This estimate is similar to that of Prasad et al (2011), who projected a need of 

4.518 to 4.856 million metric tons of edible rice by 2030 based on pessimistic and optimistic 

scenarios. Moreover, it is expected that the demand of edible rice for Nepal is estimated to be 

4.784 to 6.238 million metric tons by 2050.  
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Table 5. Estimated production and demand of milled rice by 2050 in different scenarios (1000 mt) 

Scenarios 

2019/20 2029/30 2039/40 2049/50 

Production Demand Surplus/Deficit Production Demand Surplus/Deficit Production Demand Surplus/Deficit Production Demand Surplus/Deficit 

P1D1 3366 4034 -668 3895 4590 -695 4507 5223 -716 5215 5943 -728 

P1D2 3366 4034 -668 3895 4270 -375 4507 4519 -13 5215 4784 431 

P1D3 3366 4034 -668 3895 4818 -923 4507 5482 -975 5215 6238 -1023 

P1D4 3366 4034 -668 3895 4482 -587 4507 4744 -237 5215 5021 194 

P2D1 3366 4034 -668 3908 4590 -682 4554 5223 -669 5306 5943 -637 

P2D2 3366 4034 -668 3908 4270 -361 4554 4519 34 5306 4784 522 

P2D3 3366 4034 -668 3908 4818 -910 4554 5482 -928 5306 6238 -932 

P2D4 3366 4034 -668 3908 4482 -573 4554 4744 -190 5306 5021 284 

P3D1 3366 4034 -668 3868 4590 -722 4414 5223 -808 5038 5943 -905 

P3D2 3366 4034 -668 3868 4270 -402 4414 4519 -105 5038 4784 254 

P3D3 3366 4034 -668 3868 4818 -950 4414 5482 -1068 5038 6238 -1200 

P3D4 3366 4034 -668 3868 4482 -614 4414 4744 -329 5038 5021 17 

Source: Author’s estimation, 2021. Details of scenarios (P1D1 to P3 D4) are given in Annex 1. 

 

Table 6. Estimated Self-sufficiency Ratio (SRR) of rice based on static and dynamic scenarios 

Static scenarios Dynamic scenarios 

  P1D1 P1D2 P1D3 P1D4 P2D1 P2D2 P2D3 P2D4 P3D1 P3D2 P3D3 P3D4 

2019/20 83 83 83 83 83 83 83 83 83 83 83 83 

2029/30 85 91 81 87 85 92 81 87 84 91 80 86 

2039/40 86 100 82 95 87 101 83 96 85 98 81 93 

2049/50 88 109 84 104 89 111 85 106 85 105 81 100 

Source:Author’s estimation, 2021 
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Analysis revealed that the country cannot achieve self-sufficiency until 2050 under the current 

rice productivity growth of 1.47% and population growth rate of 1.3% per annum over three 

decades. The situation would be aggravated in case of adverse impacts of climate change 

scenarios. However, by integrating the population growth rate of the last decade (0.57% per 

annum) in the model with two productivity growth rate scenarios (a) current and (b) 5% annual 

increment, the country can be self-sufficient by 2040. Presently the self-sufficiency ratio of rice 

is 83% indicating that 17% of the production is met through imports (Table 6). While projecting 

production (supply), we assumed that our productivity will be increased by at least 15-17% by 

2030 and 49-58% by 2050. To achieve this productivity, we need to increase the coverage of 10 

% of the current area of hybrid rice production to 20% by 2030 with average productivity of at 

least 6 mt ha
-1

, and 30% area by 2050 with productivity ranges from 6.5-7.0 mt ha
-1

. Similarly, 

coverage of improved inbred varieties should be maintained above 60% with average 

productivity of 4 mt ha
-1

 by 2030 and 5.0-5.5 mt ha
-1

 by 2050 (Table 7). The current coverage of 

hybrid rice is estimated based on imported rice seeds in Nepal.  In 2019, 55 (49 hybrids and 6 

inbreds) imported rice seed varieties are on the active lists. Among them, 27 Indian and 3 

Chinese seed companies are selling those rice varieties through 16 local traders who imported 

2780 mt rice seed in 2019 (SQCC 2020).  

 

We assumed that the current rice area will not decline, as the agriculture area converted to non-

agriculture purposes will be compensated by increasing Chaite (Spring) rice area. Yadav (2020) 

recommended increasing spring rice (Chaite) area to 330 thousand ha by 2025 from 120 

thousand ha at present. However, increasing Chaite rice area by nearly 3 fold would depend on 

many factors including competitiveness and profitability of Chaite rice with other competing 

crops, development of year-round irrigation system, choice of appropriate Chaite rice varieties to 

fit into the narrow window of cropping sequences. This is doable given that  rice is developed 

into a fully mechanized production system supported by rice nursery enterprises. Another option 

to increase rice production and productivity in Nepal is the development and adoption of hybrid 

rice technology. The experience from other Asian countries outside China revealed that hybrid 

rice area comprises a small proportion (1-7%) of the total rice area in each country (FAORAP 

and APSA 2014). This experience can be a useful guideline while developing hybrid rice 

technology in Nepal. Therefore, we have set the maximum limit of up to 25% by 2030 and 30% 

by 2050.  
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Table 7. Needed rice  yield increment to meet estimated production by 2050 at different scenarios 

Description Different scenarios 

   Normal growth rate@1.47 %     

   per annum 

5% increase in growth rate after 

2025 (1.54% per annum) 

Decrease in 10% growth rate after 

2025 (1.33% per annum) 

Base productivity- 2019  

(mt ha
-1

 ) 

3.59 3.59 3.59 

Estimated productivity -2030 (mt ha
-1

) 4.15 4.17 4.13 

Estimated productivity-2050 (mt ha
-1

) 5.56 5.66 5.37 

Required % change in yield 2030 

(reference to base year) 

15.71 16.11 14.92 

Precondition to achieve required yield 

in 2030 

Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local 

A=20%, 

Y=6 t/ha 

A=64%, 

Y=4.0 t/ha 

A=16 %, 

Y=2.5 t/ha 

A=20 % 

Y=6 t/ha 

A=65%, 

Y=4.0 t/ha 

A=15%, 

Y=2.5 t/ha 

A=20 %, 

Y=6 t/ha 

A=62 %, 

Y=4.0 t/ha 

A=18 % 

Y=2.5 

t/ha 

Required % change in yield 2050 

(reference to base year) 

54.93 57.62 49.67 

Precondition to achieve required yield 

in 2050 

Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local 

A=30 %, 

Y=6.7 t/ha 

A=60 %, 

Y=5.5 t/ha 

A=10 %, 

Y=2.5 t/ha 

A=30 % 

Y=7 t/ha 

A=60 %, 

Y=5.5 t/ha 

A=10 %, 

Y=2.5 t/ha 

A=30 %, 

Y=6.5 t/ha 

A=60 %, 

Y=5.2 t/ha 

A=10 % 

Y=2.5 t/ha 

Note: A= area, Y=yield; conversion factor used from paddy to rice is 0.60 
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Moreover, based on different scenarios, the estimated rice demand can be met through increasing 

current productivity by at least 27-43% by 2030 and 42-85% by 2050. To achieve this demand, 

we need to increase the coverage of 10 % of current area of hybrid production to 25% by 2030 

with average productivity of at least 6.5 mt ha
-1

, and 30% area by 2050 with productivity ranges 

from 6.5-8 mt ha
-1

. Similarly, coverage of inbred varieties should be maintained above 60% with 

average productivity of 4.1-5 mt ha
-1

 by 2030 and 4.8-6.5 mt ha
-1

 by 2050 (Table 8). 

Even though there is increased production and productivity of rice over the last 3 decades , high 

import dependency of rice poses high risks of vulnerability of the country in food security during 

major economic crisis such as financial and food crisis of 2007-08, where major food exporting 

countries such as India restricted to supply food to neighboring countries including Nepal. 

Therefore, we have analyzed the Autoregressive regression model (Model 4 in Table 9) to find 

out the drivers of rice imports in Nepal. Results indicated that the increase in per capita income is 

the major driver of increasing rice imports in Nepal. Increase in population and domestic rice 

production has positive and negative relationship, respectively with import but both are 

insignificant. If we increase rice domestic production by 1%, the import will be reduced by 1.39 

%. It shows that, if we increase domestic production without considering consumer preference, 

the achievement of targeted import substitution will not be possible. We further analyzed model 

5 using only significant variables from model 4 and found more robust results. It showed that 1 

% increase in per capita income, rice import will be increased by 2.55%.   

Similarly, we have analyzed another Autoregressive regression model (Model 6 in Table 9) to 

find out the drivers of domestic rice demand in Nepal. Results revealed domestic production, 

import and per capita income were the major factors to determine the domestic rice demand 

whereas population growth and price are found non-significant. We further analyzed model 7 

using only significant variables from model 6 and found more robust results. Results showed 1% 

increase in domestic production, per capita income and import, the domestic demand increased 

by 1.45 , 0.070 and 0.012%, respectively. The effect of domestic production to domestic demand 

of rice is found higher.  
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Table 8. Needed rice yield increment to meet projected demand by 2050 at different scenarios 
Description Different scenarios 

 @1.30 population growth and 141 

kg/ person/annum 

 @0.57 population growth and 141 

kg/ person/annum 

 @1.30 population growth and 148 

kg/person/annum after 2021 

 @0.57 population growth and 148 

kg/ person/annum after 2021 

Base 

productivity- 

2019 (mt ha-1) 

3.59 3.59 3.59 3.59 

Estimated 

productivity 

to meet 

demand in 

2030 (mt ha-1) 

4.90 4.55 5.14 4.78 

Estimated 

productivity 

to meet 

demand in 

2050 (mt ha-1) 

6.34 5.10 6.65 5.36 

Required % 

change in 

yield to meet 

demand in 

2030 

(reference to 

base year) 

36.36 26.85 43.13 33.15 

Precondition 

to meet  

demand in 

2030 

Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local 

A=25%, 

Y=6.5 t/ha 

A=65%, 

Y=4.65t/ha 

A=10 %, 

Y=2.5t/ha 

A=25 %, 

Y=6.5t/ha 

A=65%, 

Y=4.1t/ha 

A=10 %, 

Y=2.5t/ha 

A=25 %, 

Y=6.5t/ha 

A=65%, 

Y=5t/ha 

A=10%, 

Y=2.6t/ha 

A=25 %, 

Y=6.5t/ha 

A=65 %, 

Y=4.5t/ha 

A=10 %, 

Y=2.5t/ha 

Required % 

change in 

yield to meet 

demand in 

2050 

(reference to 

base year) 

76.56 42.12 85.32 49.18 

Precondition 

to meet 

demand in 

2050 

Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local Hybrid Inbred 

varieties  

Local 

A=30% 

Y=8 t/ha 

A=60% 

Y=6t/ha 

A=10 % 

Y=3.5t/ha 

A=30 % 

Y=6.5t/ha 

A=60 % 

Y=4.8t/ha 

A=10 % 

Y=2.7t/ha 

A=30 % 

Y=8t/ha 

A=60% 

Y=6.5t/ha 

A=10% 

Y=3.5t/ha 

A=30 % 

Y=6.5t/ha 

A=60% 

Y=5.2t/ha 

A=10 % 

Y=3t/ha 

Note: A= area, Y=yield;   conversion factor used from paddy to rice is 0.60
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Table 9. Estimated drivers of import and demand of rice in Nepal 
Description Model 4  Model 5  Mode 6 Model 7  

Dependent 

variable= Import 

Dependent 

variable= Import  

Dependent 

variable= domestic 

demand 

Dependent variable= 

domestic demand  

Production  -1.39 (1.80)  1.384 (0.098)*** 1.459 (0.04)*** 

GDP per capita 2.52 (0.75)** 2.55 (0.40)*** 0.107(0.05)** 0.07(0.00)** 

Population 0.32 (0.42)  0.009(0.04)  

Import   0.017 (0.00)** 0.012 (0.00)** 

Domestic rice price   -0.036 (0.54)  

F(2, 31) Value 14*** 39.5*** 231*** 1074*** 

R-squared 0.39 0.37 0.99 0.99 

Rho 0.59 0.61 0.57 0.64 

DW statistics 

(transformed) 

1.69 1.62 1.85 1.77 

AIC value 88  84 -101 -151 

*** and ** denotes significance at 1 and 5 % level of significance, respectively; figure in parentheses indicates semi 

robust standard error. Model 5 and 7 include significant variables only from model 4 and 6, respectively. 

 

DISCUSSION 
 

Earlier studies suggested the predominance of old and obsolete rice varieties in Nepal (Witcomb 

et al 2016 a, b, Gauchan and Pandey 2012). This is one of the major reasons for low rice 

productivity and the high yield gap. Joshi et al (2012) highlighted the importance of accelerating 

variety testing, release, and adoption to deliver genetic gains from new varieties rapidly. A 

paradigm shift in fast delivery of genetic gains to farmers' fields is to focus on the varietal 

replacement (replacing old and obsolete crop varieties by new high yielding multi stress-tolerant 

ones) over merely replacing seeds of a variety irrespective of cultivar age (Joshi et al 2016). 

Similarly, the study by Timsina et al (2018) highlighted the need to focus on promoting new 

varieties before its release.   

 

Earlier studies (Timsina et al 2022) have shown that the estimated demand can be met through 

increasing current productivity by at least 27-43% by 2030 and 42-85% by 2050 based on 

different scenarios. To achieve this productivity is not an easy task with current infrastructure in 

Nepal. It is important to emphasize that productivity drivers vary by geography irrigation 

intensity, rainfall, nitrogen and phosphorus fertilizers (Devkota et al 2021). Tripathi et al (2018) 

reported that the yield of rice needs to be raised from the current 3.0 mt ha
-1

to 6.0-7.0 mt ha
-1 

by 

2035 assuming that the current rice production area. However, they did not disaggregate rice 

varieties based on the area and productivity.  

 

Devkota et al (2021) reported that the 1.86 mt ha
-1

 gain in rice yield would be possible through 

the adoption of good agronomic practices. The yield gaps varied across the six terai districts of 

Nepal ranges from 35 to 45% which can be reduced through adopting six-component 

technologies: healthy seedlings, use of high-yielding hybrid or modern rice varieties, timely 

planting, recommended fertilizer rates, supplemental irrigation, and timely weed management. 

 

Rice productivity is low in Nepal as compared to global average productivity of 4.0 mt ha
-1 

due 

to poor investment in research, technological development (Gauchan and Pandey 2011), 

mismatch in resource allocation (Shrestha and Gairhe 2016) and inadequate inputs and 

management practices (Gairhe et al 2018, Timsina et al 2012). In support of these ideas, several 
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studies reported that farmers have been applying lower fertilizer rates than recommended which 

caused higher yield gaps (Timsina et al 2021, Devkota et al 2021). The reasons for using low 

fertilizers doses in most cases in recent years are related to unavailability, if available then high 

prices of informally traded fertilizers, and investment aversion due to production risks from 

drought and flood (Devkota et al 2021).  

 

The estimated demand can be met through increasing current productivity by at least 27-43% by 

2030 and 42-85% by 2050. For this, different intensive programs should be designed and support 

should be provided to increase the coverage of 10 % of the current area of hybrid production to 

25% by 2030 by increasing area under spring rice (Chaite rice) and bringing stress-prone areas 

under this technology with average productivity of at least 6.5 mt ha
-1

, and 30% area by 2050 

with productivity ranges from 6.5-8 mt ha
-1

. Similarly, coverage of improved inbred varieties 

should be maintained above 60% with average productivity of 4.1-5 mt ha
-1

 by 2030 and 4.8-6.5 

mt ha
-1

 by 2050. Nepal needs a clear road map to transform the rice system by sustainably 

intensifying the production of inbred varieties, hybrids and local landraces in different 

production environments based on their suitability and potentiality. Improvement in value chains 

of rice by improving linkages of producers and entrepreneurs (rice millers and traders) and 

promoting market diversification towards locally produced specialty and fine rice varieties and 

products to meet consumer demand might be a complementary strategy to meet future demands. 

 

Any one category of rice varieties alone is less likely to achieve these highly ambitious targets. 

Early generation seed multiplication for wider dissemination and farm level adoption of newly 

released high yielding climate resilient rice varieties are vital to reduce adoption lag phases and 

using NE-based nutrient management strategy in combination with adoption of other good 

resilient agronomic practices will ensure high productivity gains by reducing yield gaps at the 

farm level. 

 

The consumption pattern of rice has changed from consuming coarse and medium to fine and 

aromatic rice in the present day (Dhungel and Acharya 2017). The consumption of fine rice is 

increasing and the opposite was found in coarse rice. The import of rice can be substituted 

through increasing productivity with the increased use of fine and aromatic  high-yielding 

hybrids (Gairhe et al 2021). The present study indicated that increased demand of rice triggered 

in recent years due to (i) rise in income growth (mainly due to remittances) that pushed also the 

demand for fine and aromatic rice (ii) improvement in road connectivity leading to a drastic 

increase in rice consumption in the hills and mountainous areas (Tripathi et al 2018). Gairhe et al 

(2021) indicated that rice import in Nepal comprising mainly of fine and aromatic rice, in 

general. 

 

To be self-sufficient in rice production in Nepal, to a great extent, increasing productivity that 

supports higher milling recovery of rice grains might be a complementary strategy. Yadav (2020) 

reported that the milling recovery %age in Nepal can be increased up to 72% from the current 

average of 60% level.  Productivity and profitability of rice can be increased with use of farm 

machinery, which reduces not only cost of production but also improves efficiency in 

production. Acharya et al (2021) showed that rice farmers using farm machinery are technically 

more efficient than those who do not use. 
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CONCLUSION  
 

Rice is the most important food crop for ensuring food and nutritional security in Nepal. Despite 

its importance and improvement in yield over time, the current rice yield level is low with high 

yield gaps. The country is importing rice in an increasing trend which is mainly influenced by 

increased per capita income, insufficient domestic production in comparison to the population 

growth and preference of fine rice. The present trends of demand and supply of rice, in general 

revealed that it would be difficult to achieve to attain the self-sufficiency of rice production in 

Nepal at least until the year 2050 under the current rice productivity growth of 1.47% and 

population growth rate of 1.3% per annum. The future situations might be aggravated more in 

case of adverse impacts of climate change scenarios. There could be resilience on demand and 

improve self-sufficiency in rice through the adoption of improved technologies and 

intensification - of  rice farming such as  improved high yielding inbred and hybrid rice varieties, 

and other climate resilient technologies and increase area coverage towards spring (Chaite) 

irrigated rice, good agronomical practices, mechanization, efficiency in milling recovery, 

reducing post-harvest losses, implementation of minimum support price for food storage, 

transportation and public distribution system jointly by provincial and federal governments. This 

improved adoption of technologies and management practices by farmers and an enabling 

environment, created from public sectors might encourage the rice farmers to invest more in the 

future to increase productivity and improve efficiency in milling and marketing.  The 

prerequisite to working towards putting in place a self-sufficient rice system in Nepal is to 

develop a critical mass of rice scientists trained on advanced technologies, upgrading research 

infrastructures and transformation of agricultural extension to cater for the emerging needs of the 

beneficiaries of the rice system. This will require a significant increase in the investment on 

agriculture research and development, irrigation and market infrastructures, input supply, value 

chain development and better linkage among research, extension and education system.  Policies 

and institutional support services for input and output markets targeting sustainable 

intensification of rice farming across different production environments are equally important. 
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ANNEXES 

 
Annex 1. Details of scenarios 
1.P1D1 use growth rate of edible rice production (@1.47 per annum) and estimate demand using population growth 

@ 1.30 per annum over three decades (1990-2019) and assume each person consume @ 141 kg  per annum 

(137.5 direct demand and  3.5 kg indirect demand - i.e for seed, and hh non-food (liquor) 

2. P1D2 use growth rate of edible rice production (@1.47 per annum) and estimate demand using population growth 

@0.57 per annum over a decade(2010-2019) and assume each person consume @ 141 kg  per annum (137.5 

direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

3. P1D3 use growth rate of edible production (@1.47per annum) and estimate demand using population growth 

@1.30 per annum over three decades (2010-2019) and assume each person consume @ 148 kg  per annum 

(@5% increase in demand-144.5 direct demand and  3.5 kg indirect demand i.e for seed, and hh non-food 

(liquor)  

4. P1D4 use growth rate of edible rice production (@1.47per annum) and estimate demand using population growth 

@0.57 per annum over a decade (2010-2019) and assume each person consume @ 148 kg  per annum 

(@5% increase in demand-144.5 direct demand and  3.5 kg indirect demand i.e for seed, and hh non-food 

(liquor) 

5. P2D1 use 1.54 growth rate of edible rice production per annum (increase by 5% on current growth rate @1.47 per 

annum due to improved technology  after 2025) and estimate demand using population growth @ 1.30 per 

annum over three decades (1990-2019) and assume each person consume @ 141 kg  per annum (137.5 

direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

6. P2D2 use 1.54 growth rate of edible rice production per annum (increase by 5% on current growth rate @1.47 per 

annum due to improved technology  after 2025) and estimate demand using population growth @0.57 per 

annum over a decade(2010-2019) and assume each person consume @ 141 kg  per annum (137.5 direct 

demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

7. P2D3 use 1.54 growth rate of edible rice production per annum (increase by 5% on current growth rate @1.47 per 

annum due to improved technology  after 2025) and estimate demand using population growth @1.30 per 

annum over three decades (2010-2019) and assume each person consume @ 148 kg  per annum (@5% 

increase in demand-144.5 direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

8. P2D4 use 1.54 growth rate of rice production per annum (increase by 5% on current growth rate @1.47 per annum 

due to improved technology  after 2025) and estimate demand using population growth @0.57 per annum 

over a decade (2010-2019) and assume each person consume @ 148 kg  per annum (@5% increase in 

demand-144.5 direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

9. P3D1 use 1.33 growth rate of edible rice production per annum (decrease by 10% on current growth rate @1.47 

per annum due to adverse impact of climate change  after 2025  ) and estimate demand using population 

growth @ 1.30 per annum over three decades (1990-2019) and assume each person consume @ 141 kg  per 

annum (137.5 direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

10. P3D2 use 1.33 growth rate of edible rice production per annum (decrease by 10% on current growth rate @1.47 

per annum due to adverse impact of climate change  after 2025) and estimate demand using population 

growth @0.57 per annum over a decade (2010-2019) and assume each person consume @ 141 kg  per 

annum (137.5 direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

11. P3D3 use 1.33 growth rate of edible rice production per annum (decrease by 10% on current growth rate @1.47 

per annum due to adverse impact of climate change  after 2025) and estimate demand using population 

growth @1.30 per annum over three decades (2010-2019) and assume each person consume @ 148 kg  per 

annum (@5% increase in demand-144.5 direct demand and  3.5 kg indirect demand  i.e for seed, and hh 

non-food (liquor) 

12. P3D4 use 1.33 growth rate of production per annum (decrease 10% on current growth rate @1.47 per annum due 

to adverse impact of climate change  after 2025) and estimate demand using population growth @0.57 per 

annum over a decade (2010-2019) and assume each person consume @ 148 kg  per annum (@5% increase 

in demand-144.5 direct demand and  3.5 kg indirect demand  i.e for seed, and hh non-food (liquor) 

 


